S1. Experimental details of 1a and 1b
Materials and Instrumentation: Au 2 (dppp)Cl 2 were prepared according to the literature procedure. 2-benzimidazolethiol (BIT) was purchased from Aldrich and was used without further purification. Elemental analyses were performed on crystalline samples by using a Vario-EL analyzer at Center for University-Wide Research Facilities, CBNU. Infrared spectra were obtained with a Thermo Nicolet AVATAR 330 FT-IR spectrophotometer as KBr pellets. 1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were recorded with a JEOL JNM AL-400 instrument relative to SiMe 4 .
19 F NMR (376 MHz) and 31 P NMR (162 MHz) spectra were reported relative to external CF 3 CO 2 H (100%) and H 3 PO 4 (85%), respectively, with a JEOL JNM AL-400 spectrometer. Emission spectra were obtained using a JASCO FP-6500 spectrofluorometer corrected for instrument response with monochromators positioned with a 2 nm band-pass. Solid-state emission samples were prepared as a 10% (w/w) mixture of the complex in a matrix of finely ground KBr. The melting points were determined with a SRS EZ-Melt MPA-120 melting point apparatus and were uncorrected. Thermal analyses were carried out under a dinitrogen atmosphere at a scan rate of 10 °C/min using a TA Instruments SDT Q20 and DSC Q20. 
